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,QGLFDWRUNULJLQJ DQG LWV HYROXWLRQSUREDELOLW\ NULJLQJ DUHPHWKRGV WKDW HVWLPDWHZKDWSURSRUWLRQVRI WKH WRWDO
UHVHUYHVRIDEORFNOLHZLWKLQYDULRXVJUDGHOLPLWV)LUVWDVHULHVRIFXWRIIYDOXHVLVVHOHFWHGWKHGDWDDUHFKHFNHG
FRQVLGHULQJ WKH ILUVW FXWRIIYDOXH WKH VDPSOHVZLWKJUDGH OHVVRU HTXDO WR WKHFXWRIIYDOXHDUHDVVLJQHGZLWKDQ
LQGLFDWRUYDOXHRIZKLOHWKRVHZLWKJUDGHJUHDWHUWKDQWKHFXWRIIYDOXHDUHDVVLJQHGZLWKDQLQGLFDWRUYDOXHRI
7KHSURFHGXUHLVUHSHDWHGIRUDOOFXWRIIYDOXHVVRRQHVHWRI YDOXHVLVIRUPHGIRUHYHU\FXWRIIFKHFNWKH
GDVKIXUWKHULQWH[WSRLQW
9DULRJUDPVRIWKHYDOXHVDUHFRQVWUXFWHGIRUHYHU\FXWRIIYDOXHWKHNULJLQJSURFHGXUHRIWKHYDOXHV
ZLWKWKHFRUUHVSRQGLQJYDULRJUDPSDUDPHWHUHQDEOHV WRPDNHHVWLPDWLRQVRI WKHEORFNVSURSRUWLRQVWKDW OLHZLWKLQ
WKHOLPLWYDOXHV

1.2. Indicator kriging in lithology 

7R EHJLQ ZLWK WKH FXW RII YDOXHV DUH UHSODFHG E\ WKH QXPEHU RI OLWKRORJLFDO W\SHV $V PHQWLRQHG EHIRUH WKH
VDPSOHV¶GDWDDUHFKHFNHGEXWQRZ LI WKHUH LVDVSHFLILFOLWKRORJLFDO W\SHLQDVDPSOH LW WDNHVWKHYDOXHDQGDOO
RWKHUOLWKRORJLFDOW\SHVWDNHWKHYDOXH)RUH[DPSOHLIWKHUHDUHHLJKWOLWKRORJLFDOW\SHVDQGWKHWKLUGRQHLVIRXQG
LQDVDPSOH WKH UHFRUG LQ WKHGDWD ILOH IRU WKLVVDPSOHZLOOFRQWDLQ WKHFRRUGLQDWHV;<DQG=RI LWVFHQWUH WZR
YDOXHVWKHQRQHYDOXHIRUWKHSUHVHQFHRIWKHWKLUGOLWKRORJLFDOW\SHDQGILQDOO\ILYHYDOXHV
$VLQLQGLFDWRUNULJLQJWKHYDULRJUDPVRIWKHYDOXHVZKLFKKDYHEHHQUHFRUGHGIRUHYHU\OLWKRORJLFDOW\SHDUH
WKHQFRQVWUXFWHGDQGNULJLQJSURGXFHVHVWLPDWHVRIWKHOLWKRORJLFDOW\SHV¶SURSRUWLRQVLQWKHPLQLQJEORFNV7KHVH
SURSRUWLRQV ZLOO UDUHO\ VXP XS H[DFWO\  EHFDXVH WKH\ DUH HVWLPDWHG LQGHSHQGHQWO\ RI RQH DQRWKHU D VPDOO
UHVLGXDOHUURUDOZD\VUHPDLQVLWFDQEHEHWWHUREOLWHUDWHGZLWKDVPDOODULWKPHWLFILWWLQJ

1.3. Example 
7KHH[DPSOHUHIHUVWRWKHFDVHRIH[FDYDWLRQE\DGUHGJHLQDOOXYLD,QDGGLWLRQWRWKHDQDO\WLFDOZRUNIRUWKHPHWDO
FRQWHQWHVWLPDWLRQVRIWKHPDWHULDOSURSRUWLRQRILQFKPHVKDQGPHVKZHUHPDGH0RVWLPSRUWDQW
ZDV WKH UHFRUGLQJ XQGHU WKH KHDG³OLWKRORJ\´ RI WKH UHVLVWDQFH JUDGH DVZHOO DV RI RWKHU IDFWRUV WKDWPDNH WKH
H[FDYDWLRQGLIILFXOW2QHRIWKHVHIDFWRUVLVWKHSUHVHQFHRIILQHPDWHULDOLQWKHIRUPRIFOD\,QWKHGDWDEDVHHYHU\
FRUHVDPSOHKDGEHHQFRUUHODWHGZLWKRQHRIHLJKWOLWKRORJLFDOW\SHV
7KH VDPSOLQJ JULG FRQVLVWHG RI VDPSOH SDUDOOHO OLQHV DW D GLVWDQFH RI  P EHWZHHQ WKH OLQHV 7KH OLQHV ZHUH
SHUSHQGLFXODUWRWKHPDLQD[LVRIWKHPLQHUDOL]DWLRQ7KHVDPSOHVLQWKHOLQHVZHUHWDNHQDWGLVWDQFHVRIP7KH
GULOOKROHVZHUHYHUWLFDODQGWKHFRUHVZHUHVDPSOHGHYHU\P
$OOWKHFRUHGDWDZHUHFKHFNHGDVGHVFULEHGDERYH7KHUHIRUHWKHGDWDILOHRILQGLFDWRUVIRUHYHU\FRUHFRQWDLQHG
WKHFRRUGLQDWHVȋȊDQGǽIROORZHGE\DVHWRIVHYHQYDOXHVDQGRQHIRUWKHOLWKRORJLFDOW\SHWKDWZDVIRXQG
LQWKHFRUH
7DNLQJ WKH ILUVW OLWKRORJLFDO W\SH WKH YDOXHV   ZHUH XVHG WR FUHDWH WKHPRGHO YDULRJUDP DQG WKHQ WKH VDPH
SURFHGXUHZDVDSSOLHGIRUWKHRWKHUVHYHQW\SHV.ULJLQJIROORZHG:KHQDEORFNLVNULJHGLWLVHDVLHUDQGIDVWHUDOO
WKH NULJLQJ HTXDWLRQV WR EH IRUPHG WRJHWKHU E\ FDOOLQJ D VXEURXWLQH WR VROYH WKH HTXDWLRQV IRU HYHU\ VHW0XFK
FDOFXODWLRQ WLPH LVVDYHGE\FKHFNLQJZKLFK OLWKRORJLFDO W\SHVDUHSUHVHQW LQ WKHVDPSOHVZKLFKSDUWLFLSDWH LQ WKH
NULJLQJ HTXDWLRQV IRU HYHU\ VSHFLILF EORFN4XLWH RIWHQ VRPH W\SHV DUH DEVHQW VR DOO WKH VDPSOHVZLOO KDYH ]HUR
YDOXHVDQGLWLVQRWQHFHVVDU\WRFDOOWKHVROYLQJVXEURXWLQHLQWKHVHFDVHVDVWKHSURSRUWLRQRIWKLVOLWKRORJLFDOW\SH
LQWKHEORFNZLOOEH]HUR
7KHGLPHQVLRQV RI WKHPLQLQJEORFNVZHUH [  [ P )RU WKH HVWLPDWLRQRQO\ GDWD IURP WKH VDPHP
³VOLFH´ZKHUH WKHEORFNZDVZHUHXVHGDQG WZRGLPHQVLRQDONULJLQJZDVSHUIRUPHG7KLV V\VWHPKDGJHRORJLFDO
ORJLFGXHWRWKHYHUWLFDOUDSLGFKDQJHVLQOLWKRORJ\
7KHUHVXOWVFRQWDLQHGWKHFRRUGLQDWHVȋȊDQGǽRIWKHFHQWHUVRIWKHEORFNVDQGDVHWRIHLJKWSHUFHQWDJHVRIWKH
XQLW
$IWHU WKH DERYH HVWLPDWLRQV D GHFLVLRQZDVPDGH WR VLPSOLI\ WKH V\VWHP E\ UHGXFLQJ WKH OLWKRORJLFDO W\SHV )RU
H[DPSOHRQH W\SHZDV³VDQG\ FOD\´ DQGDQRWKHUZDV³FOD\ VDQG´7KHVH WZRZHUHFRPELQHGZLWKDQRWKHU WZR
VDQG\W\SHVWRSURGXFHDVLPSOHW\SHRI³VDQG´ZKLFKWKHGUHGJHZRXOGH[FDYDWHZLWKQRGLVFULPLQDWLRQ7KHUHVW
UHPDLQLQJ WKUHH W\SHVZHUH VXUIDFH VRLO VRLO WKDWZDV ODWHUDOLVHG DQGKDUG FOD\V DQG WKHVH IRXU W\SHV JDYH FOHDU
HQRXJKGLYLVLRQVIRUWKHGHPDQGVRIWKHPLQLQJSODQQLQJ'HVSLWHWKDWWKHHVWLPDWLRQV\VWHPRIHLJKWOLWKRORJLFDO
W\SHVZDVNHSWEHFDXVHWKHFRPELQDWLRQRIIRXUW\SHVZDVPDGHODWHU
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
$GGLQJQHZH[SORUDWLRQGULOOKROHVLQDQRUHGHSRVLW±DQDQVZHUWRWKHTXHVWLRQ

2.1. Introduction 
$PRQJ WKH LGHDV ZKLFK DUH UHVSRQVLEOH IRU WKH FRPPXQLFDWLRQ JDS DPRQJ H[SORUDWLRQ JHRORJLVWV DQG
JHRVWDWLVWLFLDQVWKHQRWLRQRIWKH³HVWLPDWLRQYDULDQFH´RFFXSLHVVXUHO\RQHRIWKHWRSSODFHV%HIRUHDGHFLVLRQLV
PDGHWRDGGQHZH[SORUDWLRQGULOOKROHVLQDQH[LVWLQJGULOOLQJFDPSDLJQWKHJHRORJLVWPD\DVN³+RZPXFKLVWKH
H[SHFWHGFKDQJHRI WKHPHDQJUDGHRI WKHRUHERG\LIZHDGGWKHVHGULOOKROHV"´2IFRXUVHWKHFRUUHFWDQVZHULV
³]HUR´DQGWKHH[SORUDWLRQSHRSOHPD\DVNWKHPVHOYHVZK\WKH\QHHGJHRVWDWLVWLFLDQV7KHQWKHVWDWLVWLFLDQWULHVWR
H[SODLQWKDWWKH³HVWLPDWLRQYDULDQFH´RUFRQILGHQFHOLPLWRIWKHH[SHFWHGPHDQLVYHU\LPSRUWDQW$W\SLFDODQVZHU
WR WKHTXHVWLRQ ³'RZHQHHGPRUH GULOOKROHV"´PD\EH ³$VRI QRZ WKH H[SHFWHGJUDGH LV &X DW D 
FRQILGHQFHOLPLWDQGDGHYLDWLRQ&X,IWKHVHFRQGGULOOLQJFDPSDLJQLVGRQHWKHQDWWKHVDPHFRQILGHQFH
OLPLW WKHGHYLDWLRQZLOOIDOO WR&X´1RZLW LV LQHYLWDEOH WKDW WKHTXHVWLRQZLOOEHSXW³<HVEXWZKDWZLOO
EHFRPHZLWKWKHPHDQJUDGH"´7KHDQVZHUVWLOOUHPDLQV³7KHH[SHFWHGPHDQJUDGHLV&X´7RIDFLOLWDWH
VXFK D GLDORJ ZKLFK FDQ EH D URXWLQH IRU SHRSOH IDPLOLDU ZLWK JHRVWDWLVWLFDO FRQFHSWV EXW OHVV IDPLOLDU ZLWK
H[SORUDWLRQ SUDFWLFH ZH VXJJHVW D VLPLODU LGHD )LUVW WKH H[SORUDWLRQLVW¶V TXHVWLRQ LV UHSKUDVHG VR DV WR NHHS LWV
PHDQLQJIRUKLPDQGVRDVQRZWKHDQVZHUIRUWKHH[SHFWHGFKDQJHZLOOQRWEH³]HUR´

2.2. Further explanation 

/HWXVUHSKUDVHWKHTXHVWLRQ³+RZGLIIHUHQWFDQWKHPHDQYDOXHEHIURPWKHRQHZHDOUHDG\KDYH",VWKHUHD
GDQJHUWKDWLWZLOOEHVLJQLILFDQWO\GLIIHUHQWIURPWKHH[LVWLQJRQHDQGLILWGHFUHDVHVKRZPXFKWKHGHFUHDVH
ZLOOEH"´,IWKLVPRGLILFDWLRQLVDFFHSWHGDVWDWLVWLFDOVROXWLRQFDQEHJLYHQ
/HWP EH WKH HVWLPDWHGPHDQ JUDGH DIWHU GULOOLQJ FDPSDLJQ  DQGP WKH IXWXUH HVWLPDWHGPHDQ JUDGH DIWHU
FDPSDLJQVDQG:KDWZHZDQWLVWKHW\SLFDOHVWLPDWLRQHUURURIWKHGLIIHUHQFHP±P:KHQWKLVVWDQGDUG
GHYLDWLRQKDVEHHQFDOFXODWHGVWDWHPHQWVVXFKDV³7KHUHLVSUREDELOLW\WKDWWKHQHZPHDQZLOOGLIIHUOHVVWKDQ
VWDQGDUGGHYLDWLRQVIURPWKHROGRQH´FDQEHPDGHRUPRUHWHFKQLFDOO\³7KHSUHVHQWPHDQJUDGHRIWKLVXUDQLXP
GHSRVLW LV 82 DQG WKHUH LV RQO\ GDQJHU WKDW WKHPHDQ JUDGHZLOO IDOO WR DIWHU WKH VHFRQG
GULOOLQJFDPSDLJQZKLOHLQWZRRXWRIWKUHHRFFDVLRQVZHZLOOHQGXSZLWKDQHZPHDQJUDGHEHWZHHQ
DQG82´2QHPRUHH[DPSOHFDQEHJLYHQUHIHUULQJWRDGHSRVLWZKLFKDWSUHVHQWKDVDPDUJLQDOPHDQ
JUDGHZKHUHWKHUHLVDUHDVRQDEOHDVVXPSWLRQWKDWDGGLWLRQDOGULOOKROHVPD\LQFUHDVHWKHHVWLPDWHGPHDQJUDGH)RU
H[DPSOHDWDQH[SORUDWLRQIRUJROGRQHFDQVD\³7KHSUHVHQWHVWLPDWHGPHDQJUDGHLVJUWDQGWKHUHLVRQO\
SUREDELOLW\WKDWWKHDGGLWLRQDOGULOOKROHVZLOOLQFUHDVHLWWRJUW´DQGVRLQWKLVFDVHDGHFLVLRQFDQEH
PDGHWKDWDGGLWLRQDOGULOOKROHVDUHQRWFRVWHIIHFWLYH

2.3. Estimation of the variance m*1 – m*2
/HW9EHWKHYROXPHRIWKHGHSRVLWWKDWLVH[SORUHGDQGǺWKHVHWRIWKHQGULOOKROHVDWSRLQWV[[«[Q7KHILUVW
HVWLPDWLRQPRIWKHPHDQLVWDNHQE\NULJLQJ
Q
P ȈȜL=[L
L 

ZKHUH=[LLVWKHJUDGHDWSRLQW[LDQGȜLWKHZHLJKLQJNULJLQJFRHIILFLHQWV,QWKHQH[WGULOOLQJFDPSDLJQDQHZVHW
ǺRIQGULOOKROHVLVDGGHGDQGDQHZPHDQPUHVXOWVZKLFKLVHVWLPDWHGE\QHZNULJLQJXVLQJDOOWKHGULOOKROHV
7KHIRUPXODQRZLV
QQ
P ȈĮL=[L
L 

ZKHUH ĮL DUH WKH QHZ ZHLJKLQJ NULJLQJ FRHIILFLHQWV /HW =9 EH WKH UHDO XQNQRZQ PHDQ RI WKH GHSRVLW PHDQ
YROXPH"
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ZKHUHıȀDQGıȀDUHWKHNULJLQJYDULDQFHVDIWHUWKHILUVWDQGWKHVHFRQGGULOOLQJFDPSDLJQUHVSHFWLYHO\


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2.4. Comments 

:LWKWKHDERYHIRUPXODZHKDYHRQHPRUHWRROWRGHFLGHLIWKHDGGLWLRQDOGULOOLQJLVMXVWLILHG6XSSRVHDJHRORJLVW
KDV D JROG GHSRVLWZLWKPHDQJUDGHJUW DQG HVWLPDWLRQYDULDQFH  ,I KH LV SURJUDPPLQJ DQ DGGLWLRQDO
GULOOLQJFDPSDLJQZKLFKZLOOGHFUHDVHWKHYDULDQFHWRWKHYDULDQFHRIWKHH[SHFWHGGLIIHUHQFHEHWZHHQWKH
SUHVHQWHVWLPDWLRQDQGWKHIXWXUHRQHLV± RUWKHVWDQGDUGGHYLDWLRQLV,ILWKDG
EHHQGHWHUPLQHGWKDWDPHDQJUDGHRIZDVQHHGHGWKHQRUPDOGLVWULEXWLRQWDEOHVKRZVIRUǽ ±
    WKHUH LV SUREDELOLW\ WKH VHFRQGPHDQ JUDGH QRW WR EH KLJK RU WKHUH LV RQO\ SUREDELOLW\ WR
DFKLHYHWKHWDUJHW7KHUHIRUHWKHJHRORJLVWPXVWGHFLGHWKDWWKHUHLVQRQHHGIRUQHZGULOOKROHV2QWKHRWKHUKDQG
VXSSRVH WKH FRQGLWLRQV DUHPRUH IDYRUDEOH DQG DPHDQ JUDGH RI  JUW LV HQRXJK ,V WKHUH DQ\ SRVVLELOLW\ WKH
VHFRQGGULOOLQJSURJUDPWRSURGXFHDPHDQJUDGHOHVVWKDQJUW"7KHSUREDELOLW\RIWKLVGLVDJUHHDEOHHYHQWFDQ
DOVREHIRXQGLQWKHQRUPDOGLVWULEXWLRQWDEOHǽ ± DQGQRZWKHSUREDELOLW\WRDFKLHYH
WKHWDUJHWLV,IWKLVULVNLVFRQVLGHUHGDFFHSWDEOHWKHUHLVQRQHHGWRSURFHHGWRWKHVHFRQGVHWRIGULOOKROHV
7RVLPSOLI\IXUWKHUWKHVLWXDWLRQDQGWRDYRLGJRLQJWKURXJKQRUPDOGLVWULEXWLRQWDEOHVDIRUPXODRIDSSURDFKLQJFDQ
EHXVHGWRFDOFXODWHWKHSUREDELOLW\YDOXHWREHOHVVWKDQDVSHFLILFFXWRIIYDOXH=H[SODLQIXQFWLRQ)

)= >±H=ʌ@ǽ!

,I=LVQHJDWLYHZHXVHWKHIRUPXOD
)= ±)=
,QRXUFDVH
= P±P>YDUP±P@

5HVXPLQJDOOWKHDERYHFDQEHSXWLQDIRUPXODZLWKWKHIROORZLQJQRWHV

P LVWKHPHDQDIWHUSKDVH
ı LVWKHHVWLPDWLRQYDULDQFHDIWHUSKDVH
ı LVWKHHVWLPDWLRQYDULDQFHLIZHSURFHHGWRSKDVH
Pȉ LVWKHWDUJHWWKDWPXVWEHDFKLHYHG

= Pȉ±Pı±ı

7KHQLI=LVSRVLWLYHWKHSUREDELOLW\WRDFKLHYHWKHPHDQWKDWLVWDUJHWHGLV
)= ^±>±H[S=ʌ@`

0DWKHPDWLFDOIRUPXODHIRUVDIHVDPSOLQJRIJROGGHSRVLWV

3.1. Introduction 
*\¶V IRUPXODDSSOLHV WRFUXVKHGPDWHULDO+RZFDQDVDPSOLQJPDWKHPDWLFDO IRUPXODEHGHYHORSHGZKLFKFDQEH
DSSOLHGWRVDPSOLQJLQVLWXPDWHULDO"%RUURZLQJIURP*\¶VSKLORVRSK\WKHIRUPXODZLOOEHVDIHLQWKHVHQVHWKDWWKH
VDPSOH¶VZHLJKWPXVWUHGXFHWKHVDPSOLQJHUURUWRDFFHSWDEOHOHYHOV7KHPRVWXVHIXOFULWHULDWKDWPXVWEHDSSOLHGLQ
WKHFDVHRIJROGGHSRVLWVDUHWRDYRLGWDNLQJVDPSOHVZLWKYDOXHVIDUIURPWKHGLVWULEXWLRQRXWOLHUVDQGWRUHGXFHWKH
VFHXQHVVRIWKHVDPSOLQJGLVWULEXWLRQ2EYLRXVO\KLJKJUDGHVDPSOHVOHDGWRKLJKVFHQHV

,QRUHUHVHUYHVHVWLPDWLRQWKHFORVHUWKHVDPSOLQJGLVWULEXWLRQLVWRWKH*DXVVLDQGLVWULEXWLRQWKHPRUHDFFXUDWHWKH
HVWLPDWLRQLVDQGWKHPRUHDFFXUDWHWKHHVWLPDWHVDUH
7KHKLJK JUDGH VDPSOHV DUH QRW D SUREOHP LQ JOREDO HVWLPDWLRQ RI WKH UHVHUYHV EXW WKH\ FUHDWH SUREOHPVZKHQ D
VPDOOHURUHEORFN LV WREHHVWLPDWHGE\D OLPLWHGQXPEHURIVDPSOHV LQ LWVSHULSKHU\6DPSOLQJGLVWULEXWLRQVZLWK
KLJKVFHXQHVVDUH WKHFDXVHRIGLIILFXOWHVWLPDWLRQSUREOHPVDQGJHRVWDWLVWLFVKDVGHYHORSHGV\VWHPV WR IDFHVXFK
SUREOHPV ,W LV D WHPSWLQJ WR XVH WKH VWDWLVWLFDO WKHRU\ GHYHORSHG E\ 6LFKHO DQG .ULJH IRU WKH XWLOL]DWLRQ RI
ORJQRUPDOO\GLVWULEXWHGGDWDEXWGHVSLWHWKHKLJKVFHXQHVVWKHGLVWULEXWLRQVDUHQRWQHFHVVDULO\ORJQRUPDO%HVLGHV
6LFKHO¶V W HVWLPDWRU GHPDQGV WKH UDQGRP GDWD ± LH QRW VSDWLDOO\ FRUUHODWHG ±ZKLFK LV QRW WKH FDVHZKHQ VPDOO
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EORFNVDUHHVWLPDWHGIURPQHLJKERULQJVDPSOHV6LFKHOKDGUHSHDWHGO\XQGHUOLQHGWKLVSRLQWDQGDOOWKHVDPHKHKDG
EHHQLJQRUHG,QVWHDGRIVROYLQJWKHSUREOHPVDULVLQJIURPKLJKJUDGHVDPSOHVDQGVFHXQHVVLWPD\EHVLPSOHUWR
DYRLGRUWRUHGXFHWKHLULQIOXHQFH
7KHGHVLUDEOH UHTXLUHPHQWV IRU D VDPSOLQJPDWKHPDWLFDO IRUPXOD DUH WKDW LWPXVW FRQWDLQ WKH VPDOOHVW QXPEHU RI
SDUDPHWHUVWKDWKDYHWREHH[SHULPHQWDOO\FDOFXODWHGDQGWKLVFDOFXODWLRQPXVWEHHDV\

3.2. Sampling primary gold 
7KHUHVWULFWLRQWKDWFDQEHSXWLVWKDWQRJROGSDUWLFOHLQDVDPSOHRIDSULPDU\JROGGHSRVLWPXVWFDQFRQWULEXWH
PRUH WKDQ$JUW LQ WKH VDPSOH ,I06:JU LV WKHPLQLPXPVVDIH VDPSOHZHLJKWDQG*JU LV WKHZHLJKWRI WKH
ELJJHULQVLWXQXJJHW

*$
 
06:
DQG
*[
06:   
$
7KHRQO\SDUDPHWHUWKDWKDVWREHFDOFXODWHGLV$WKHVL]HRIWKHELJJHVWQXJJHWZKLFKFDQEHPDGHE\H[DPLQLQJD
ELJQXPEHURIKDQGSLFNLQJVDPSOHV7KHUHLVQRZD\RIDYRLGLQJWKLVVWHS7KHFKDUDFWHULVWLFVRIWKHRUHQXJJHWVWR
EHVDPSOHGPXVWEHDSSURSULDWHO\VWXGLHG
$V DQ H[DPSOH RIXVLQJ WKH IRUPXOD VXSSRVH DGHSRVLWZKHUH WKH FRDUVHUQXJJHWV DUH VSKHUHVRI VL]HPHVK
ZKLFKPXVWQRWFRQWULEXWHPRUHWKDQJUWLQWKHVDPSOH*LVPJUDQGVR
[[
06:  JU

)RUJROGSDUWLFOHVRIVL]HPP
[[
06:  JU


7KHUHPD\EHDFKDQFHWKDWDJUHDWHUYDOXHRIǹPXVWEHVXIILFLHQW
7KHIRUPXODPD\EHXVHIXOZLWKWKHIROORZLQJWUDQVIRUPDWLRQ,IǹLVJUWDQGKDOIWKHFRUHVKDYHDZHLJKWRI
NJ WKHELJJHVWDFFHSWDEOHJROGSDUWLFOHPXVWKDYHDZHLJKW OHVV WKDQPJ± LH LWPXVWEHEHWZHHQDQG
PHVK±VRWKHH[SORUDWLRQIRUFRDUVHJROGSDUWLFOHVFDQEHOLPLWHGIRUVHDUFKLQJIRUDQ\WKLQJELJJHUWKDQPHVK

3.3. Sampling of placer gold 
,Q SODFHU GHSRVLWV VDPSOLQJ WKH VDPSOHV DUH PHDVXUHG E\ WKHLU YROXPH LQVWHDG RI WKHLU ZHLJKW 8VLQJ WKH VDPH
SULQFLSOHDVEHIRUHLI9LVWKHYROXPHRIWKHVDPSOHLQPDQGǹLVWKHELJJHVWDFFHSWDEOHFRQWULEXWLRQRIRQO\RQH
QXJJHWLQPJPIRUVSKHULFDOQXJJHWVZHKDYH
G
9  
$

ZKHUHGLVWKHGLDPHWHURIWKHSDUWLFOHLQPPDQGIRUIODWWHQHGSDUWLFOHV
6W
9  
$

ZKHUH6LQPPDQGWLQPPDUHWKHVXUIDFHDQGWKHWKLFNQHVVRIWKHIODWWHQHGSDUWLFOHUHVSHFWLYHO\)RUH[DPSOHLI
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WKHIODWWHQHGSDUWLFOHVKDYHPP[PPVXUIDFHDQGPPWKLFNQHVVDQGǹLVPJUPWKHQYROXPH9ZLOOEH
P7KLVVHQWHQFHGRHVQRWFRQWULEXWHWRWKHXQGHUVWDQGLQJRIWKHWH[W

&RQFOXVLRQV
8QIRUWXQDWHO\WRWDNHDVDPSOHRIVXIILFLHQWYROXPHLVQRWE\LWVHOIHQRXJKWRDYRLGKLJKJUDGHV7KHFRQVWUXFWRUV
RISXOYHUL]HVFODLP WKDW³RXUHTXLSPHQWGHGXFHNJRIEDVDOW VL]H PP WRPHVK LQPLQXWHV´$
PLFURVFRSLF FKHFNRI WKH UHPDLQLQJFDQEH LQWHUHVWLQJ(YHU\SKDVHRI VDPSOLQJ DQGSUHSDULQJRI WKHSXOS
PXVWEHVWXGLHGLIWKHRXWOLHUVDQGWKHVFHQHVDUHWREHPLQLPL]HG

$FNQRZOHGJHPHQW

7KHSDSHUZDVSUHSDUHGLQWKHIUDPHZRUNRIWKH3URMHFW³([SORUDWLRQDQG(YDOXDWLRQRI6HOHFWHG,QGLJHQRXV1RQ
(QHUJ\0LQHUDO5DZ0DWHULDOV$LPLQJDW WKH6XVWDLQDEOH2SHUDWLRQRI WKH([WUDFWLYH ,QGXVWU\´RI WKH³1DWLRQDO
6WUDWHJLF5HIHUHQFH)UDPHZRUN´165)RIWKH(8

5HIHUHQFHV

'DYLG0*HRVWDWLVWLFDO2UH5HVHUYH(VWLPDWLRQ(OVHYLHU$PVWHUGDP3
 'DYLG 0  *HRVWDWLVWLFDO 6ROXWLRQV ,Q 3RUSK\U\0RO\EGHQXP $QG 9HLQ 7\SH 'HSRVLWV (VWLPDWLRQ 3UREOHPV &,0 5HJLRQ 1R 
0HHWLQJ2FW9DQFXYHU%ULWLVK&ROXPELD
'DYLG0±&UR]HO'/LNHO\&KDQJH2I7KH$YHUDJH*UDGH2$'HSRVLW$IWHU1HZ'ULOOLQJ0DWKHPDWLFDO*HRORJ\YRO1R
3S±
'U\PRQLWLV' 0LQHUDO([SORUDWLRQ&RXUVH1RWHV$W7KH0LQHUDO5HVRXUFHV(QJLQHHUV'SW7HFKQLFDO8QLYHUVLW\RI&UHWH78&
&KDQLD3
*<306DPSOLQJ2I3DUWLFXODWH0DWHULDOV7KHRU\DQG3UDFWLFH(OVHYLHU$PVWHUGDP3
-RKQVRQ1/ .RW]6³&RQWLQXRXV'LVWULEXWLRQV´-RKQ:LOH\	6RQV1HZ<RUN3
-RXUQHO$* +XLMEUHJWV&-³0LQLQJ*HRVWDWLVWLFV$FDGHPLF3UHVV/RQGRQ3
5R\OH$* ³6SOLWWLQJ*ROG$VVD\3XOSV&RQWDLQLQJ&RDUVH*ROG3DUWLFOHV´/80$3S



